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DETAILED ACTION 

1 . This office action is in response to application filed September 19, 2003. 

Specification 

2. The specification lacks necessary reference to the prior application. A statement 
reading "this is a of application No.xxxxxxx, filed xxxxxx, now U. S. Patent xxxxxx. " 
Should be entered following the title of the invention or as the first sentence of the 
specification. 

Double Patenting 

3. A rejection based on double patenting of the "same invention" type finds its 
support in the language of 35 U.S.C. 101 which states that "whoever invents or 
discovers any new and useful process ... may obtain a patent therefor ..." (Emphasis 
added). Thus, the term "same invention," in this context, means an invention drawn to 
identical subject matter. See Miller v. Eagle Mfg. Co., 151 U.S. 186 (1894); In re 
Ockert, 245 F.2d 467, 1 14 USPQ 330 (CCPA 1957); and In re Vogel, 422 F.2d 438, 164 
USPQ 61 9 (CCPA 1970). 

A statutory type (35 U.S.C. 101 ) double patenting rejection can be overcome by 
canceling or amending the conflicting claims so they are no longer coextensive in 
scope. The filing of a terminal disclaimer cannot overcome a double patenting rejection 
based upon 35 U.S.C. 101. 

Claims 1-20 are rejected under 35 U.S.C. 101 as claiming the same invention as 

that of claims 1-20 of prior U.S. Patent No. 6,647,460 B2. This is a double patenting 

rejection. 

Claims 1-20 of the patent is compared to claims 1-20 of instant application in the 



table below. 



Instant Application 


Patent 


1. A method of reallocating data among 


1. A method of reallocating data among 
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physical disks corresponding to a logical 
disk, the method comprising: partitioning a 
logical disk into a plurality of groups, each 
group comprising at least one segment on 
at least one of a first plurality of physical 
disks corresponding to the logical disk; 
partitioning one group of the plurality of 
groups into a plurality of sub-groups; and 
for each sub-group of the plurality of sub- 
groups but one, copying the sub-group to 
at least one segment on at least one of a 
second plurality of physical disks 
corresponding to the logical disk. 


physical disks corresponding to a logical 
disk, the method comprising: partitioning a ' 
logical disk into a plurality of groups, each 
group comprising at least one segment on 
at least one of a first plurality of physical 
disks corresponding to the logical disk; 
partitioning one group of the plurality of 
groups into a plurality of sub-groups; and 
for each sub-group of the plurality of sub- 
groups but one, copying the sub-group to 
at least one segment on at least one of a 
second plurality of physical disks 
corresponding to the logical disk. 


2. The method of claim 1, further 
comprising: determining a highly accessed 
group of the plurality of groups; and 
wherein partitioning one group includes 
partitioning the highly accessed group. 


2. The method of claim 1, further 
comprising: determining a highly accessed 
group of the plurality of groups; and 
wherein partitioning one group includes 
partitioning the highly accessed group. 


3. The method of claim 1, further 
comprising repeating the partitioning one 
group step and repeating the for each sub- 
group, copying the sub-group step for 


3. The method of claim 1, further 
comprising repeating the partitioning one 
group step and repeating the for each sub- 
group, copying the sub-group step for 



Application/Control Number: 10/665,893 



Page 4 



Art Unit: 2188 



another group of the plurality of groups. 


another group of the plurality of groups. 


4. The method of claim 1, further 
comprising indicating the one sub-group of 
the plurality of sub-groups as a new group 
in the plurality of groups. 


4. The method of claim 1, further 
comprising indicating the one sub-group of 
the plurality of sub-groups as a new group 
in the plurality of groups. 


5. The method of claim 4, further 
comprising indicating each sub-group of 
the plurality of sub-groups but the one as a 
new group in the plurality of groups. 


5. The method of claim 4, further 
comprising indicating each sub-group of 
the plurality of sub-groups but the one as a 
new group in the plurality of groups. 


6. The method of claim 1 further 
comprising, for the one sub-group of the 
plurality of subgroups, copying the sub- 
group to at least one segment on at least 
one of the second plurality of physical 
disks. 


6. The method of claim 1 further 
comprising, for the one sub-group of the 
plurality of subgroups, copying the sub- 
group to at least one segment on at least 
one of the second plurality of physical 
disks. 


7. The method of claim 1 further 
comprising: receiving a request to read 
data from one of the sub-groups of the 
plurality of sub-groups but the one; 
determining whether the requested sub- 
group is currently being copied; if not 
currently being copied, reading the data 


7. The method of claim 1 further 
comprising: receiving a request to read 
data from one of the sub-groups of the 
plurality of sub-groups but the one; 
determining whether the requested sub- 
group is currently being copied; if not 
currently being copied, reading the data 
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from the sub-group on the at least one of 
the second plurality of physical disks; if 
currently being copied, reading the data 
from the group corresponding to the sub- 
group on the at least one of the first 
plurality of physical disks. 


from the sub-group on the at least one of 
the second plurality of physical disks; if 
currently being copied, reading the data 
from the group corresponding to the sub- 
group on the at least one of the first 
plurality of physical disks. 


8. The method of claim 1 further 
comprising: receiving a request to write 
data to one of the sub-groups of the 
plurality of sub-groups but the one; 
determining whether the requested sub- 
group is currently being copied by 
checking a status of the one of the sub- 
groups; if currently being copied, changing 
the status of the one of the sub-groups to 
indicate that copying of the one of the sub- 
groups is completed; and writing the data 
to the one of the sub-groups. 


8. The method of claim 1 further 
comprising: receiving a request to write 
data to one of the sub-groups of the 
plurality of sub-groups but the one; 
determining whether the requested sub- 
group is currently being copied by 
checking a status of the one of the sub- 
groups; if currently being copied, changing 
the status of the one of the sub-groups to 
indicate that copying of the one of the sub- 
groups is completed; and writing the data 
to the one of the sub-groups. 


9. The method of claim 8 further 
comprising, if currently being copied, 
writing the data to the group corresponding 
to the one of the sub-groups on the at 


9. The method of claim 8 further 
comprising, if currently being copied, 
writing the data to the group corresponding 
to the one of the sub-groups on the at 
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least one of the first plurality of physical 


least one of the first plurality or physical 


disks. 


disks. 


10. A storage device comprising: a first 


10. A storage device comprising: a first 


plurality of physical disks corresponding to 


plurality of physical disks corresponding to 


a logical disk, wherein the logical disk is 


a logical disk, wherein the logical disk is 


partitioned into a plurality of groups, each 


partitioned into a plurality of groups, each 


group comprising at least one segment on 


group comprising at least one segment on 


at least one of the first plurality of physical 


at least one of the first plurality of physical 


disks; at least a second physical disk 


disks; at least a second physical disk 


corresponding to the logical disk; a 


corresponding to the logical disk; a 


processor, coupled with the first plurality of 


processor, coupled with the first plurality of 


physical disks and with the at least a 


physical disks and with the at least a 


second physical disk, the processor 


second physical disk, the processor 


configured to: partition one group of the 


configured to: partition one group of the 


plurality of groups into a plurality of sub- 


plurality of groups into a plurality of sub- 


groups; and for each sub-group of the 


groups; and for each sub-group of the 


plurality of sub-groups but one, copy the 


plurality of sub-groups but one, copy the 


sub-group to at least one segment on the 


sub-group to at least one segment on the 


at least a second physical disk; and a disk 


at least a second physical disk; and a disk 


controller, coupled with a first memory, 


controller, coupled with a first memory, 


with the first plurality of physical disks and 


with the first plurality of physical disks and 


with the at least a second physical disk, 


with the at least a second physical disk, 
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and coupled to receive I/O requests for the 
logical disk from at least one host , 
computer, the disk controller configured to: 
determine one or more of the physical 
disks of the first plurality of physical disks 
and the at least a second physical disk to 
which an I/O request corresponds; and 
perform the requested I/O to the 
determined one or more of the physical 
disks. 


and coupled to receive I/O requests for the 
logical disk from at least one host 
computer, the disk controller configured to: 
determine one or more of the physical 
disks of the first plurality of physical disks 
and the at least a second physical disk to 
which an I/O request corresponds; and 
perform the requested I/O to the 
determined one or more of the physical 
disks. 


11. The storage device of claim 10, 
wherein the processor is further configured 
to: determine whether an I/O request to 
read data corresponds to data within a 
sub-group being copied to the at least a 
second physical disk; if not currently being 
copied, read the data from the sub-group 
on the at least a second physical disk; if 
currently being copied, read the data from 
the group corresponding to the sub-group 
on the first plurality of disks. 


11. The storage device of claim 10, 
wherein the processor is further configured 
to: determine whether an I/O request to 
read data corresponds to data within a 
sub-group being copied to the at least a 
second physical disk; if not currently being 
copied, read the data from the sub-group 
on the at least a second physical disk; if 
currently being copied, read the data from 
the group corresponding to the sub-group 
on the first plurality of disks. 


12. The storage device of claim 10, 


12. The storage device of claim 10, 
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wherein the processor is further configured 
to: determine whether an I/O request to 
write data corresponds to data within a 
sub-group being copied to the at least a 
second physical disk; if currently being 
copied, change a status of the sub-group 
to indicate that copying of the sub-group is 
completed; and write the data to the sub- 
group on the at least a second physical 
disk. 


wherein the processor is further configured 
to: determine whether an I/O request to 
write data corresponds to data within a 
sub-group being copied to the at least a 
second physical disk; if currently being 
copied, change a status of the sub-group 
to indicate that copying of the sub-group is 
completed; and write the data to the sub- 
group on the at least a second physical 
disk. 


13. The storage device of claim 12, 
wherein the processor is further configured 
to write the data to the group 
corresponding to the sub-group on the first 
plurality of physical disks. 


13. The storage device of claim 12, 
wherein the processor is further configured 
to write the data to the group 
corresponding to the sub-group on the first 
plurality of physical disks. 


14. A method of reallocating data among 
physical disks corresponding to a logical 
disk, the method comprising: partitioning a 
logical disk into a plurality of groups, 
wherein each group comprises a plurality 
of segments on at least one of a first 
plurality of physical disks corresponding to 


14. A method of reallocating data among 
physical disks corresponding to a logical 
disk, the method comprising: partitioning a 
logical disk into a plurality of groups, 
wherein each group comprises a plurality 
of segments on at least one of a first 
plurality of physical disks corresponding to 
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the logical disk; determining a most 
frequently accessed group of the plurality 
of groups; partitioning the most frequently 
accessed group into a plurality of sub- 
groups, including partitioning each 
segment of the plurality of segments 
comprising the most frequently accessed 
group into a plurality of sub-segments, 
wherein each sub-group comprises at 
least one sub-segment; for each sub- 
group of the plurality of sub-groups but 
one, allocating at least one segment on at 
least one of a second plurality of physical 
disks corresponding to the logical disk, 
each segment on the second plurality of 
disks corresponding to the at least one 
sub-segment comprising the sub-group; 
and for each sub-group of the plurality of 
sub-groups but the one, copying the 
corresponding at least one sub-segment to 
the corresponding at least one segment on 
the at least one of the second plurality of 
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the logical disk; determining a most 
frequently accessed group of the plurality 
of groups; partitioning the most frequently 
accessed group into a plurality of sub- 
groups, including partitioning each 
segment of the plurality of segments 
comprising the most frequently accessed 
group into a plurality of sub-segments, 
wherein each sub-group comprises at 
least one sub-segment; for each sub- 
group of the plurality of sub-groups but 
one, allocating at least one segment on at 
least one of a second plurality of physical 
disks corresponding to the logical disk, 
each segment on the second plurality of 
disks corresponding to the at least one 
sub-segment comprising the sub-group; 
and for each sub-group of the plurality of 
sub-groups but the one, copying the 
corresponding at least one sub-segment to 
the corresponding at least one segment on 
the at least one of the second plurality of 
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physical disks. 


physical disks. 


15. The method of claim 14 further 
comprising, for the one sub-group of the 
plurality of sub-groups: allocating at least 
one segment on at least one of the second 
plurality of physical disk, each segment on 
the second plurality of disks corresponding 
to the at least one sub-segment 
comprising the one sub-group; and 
copying the corresponding at least one 
sub-segment to the corresponding at least 
one segment on the at least one of the 
second plurality of physical disks. 


15. The method of claim 14 further 
comprising, for the one sub-group of the 
plurality of sub-groups: allocating at least 
one segment on at least one of the second 
plurality of physical disk, each segment on 
the second plurality of disks corresponding 
to the at least one sub-segment 
comprising the one sub-group; and 
copying the corresponding at least one 
sub-segment to the corresponding at least 
one segment on the at least one of the 
second plurality of physical disks. 


16. A storage device comprising: a first 
plurality of physical disks corresponding to 
a logical disk, wherein the logical disk is 
partitioned into a plurality of groups, each 
group comprising at least one segment on 
at least one of the first plurality of physical 
disks; at least a second physical disk 
corresponding to the logical disk; a 


16. A storage device comprising: a first 
plurality of physical disks corresponding to 
a logical disk, wherein the logical disk is 
partitioned into a plurality of groups, each 
group comprising at least one segment on 
at least one of the first plurality of physical 
disks; at least a second physical disk 
corresponding to the logical disk; a 



Application/Control Number: 10/665,893 



Page 1 1 



Art Unit: 2188 



processor, coupled with the first plurality of 
physical disks and with the at least a 
second physical disk, the processor 
configured to: partition one group of the 

nh irztlitv nf nrni in<z infn a nh imlifv nf Giih- 
fjiui amy vi ytuufjo iiiikj a fjiui amy ui ouu 

groups; and for each sub-group of the 
plurality of sub-groups but one, copy the 
sub-group to at least one segment on the 
at least a second physical disk. 


processor, coupled with the first plurality of 
physical disks and with the at least a 
second physical disk, the processor 
configured to: partition one group of the 

nh tralifw nf nrni in<? infn a nhimlitv nf qi/Zi- 
jjiui amy \ji yi L/Ltjjo iiiikj a fjiui amy kji ouu 

groups; and for each sub-group of the 
plurality of sub-groups but one, copy the 
sub-group to at least one segment on the 
at least a second physical disk. 


17. The storage system of claim 16, 

\A/hGr&in fh& nmf*&QGnr ic fi itfhar cnnfim ir&H 
Wl fw7w7f 1 if It? fjl C/wt/OOwV fo lUllllGl LrUI HiyUI t/Ll 

to determining a highly accessed group of 
the plurality of groups, and wherein 
partitioning one group includes partitioning 
the highly accessed group. 


17. The storage system of claim 16, 

Wl 1x51 w7f I 11 ft* fJI L/0C7OOL// lo lUlillGI {sUIIUyUI t7U 

to determining a highly accessed group of 
the plurality of groups, and wherein 
partitioning one group includes partitioning 
the highly accessed group. 


18. The storage system of claim 16, 
wiiereiii we prouesz>ur is funner Luniiyur&u 
to rpneat thf* nartifinninn nnp nrnun <?teo 
and to repeat the for each sub-group, 
copying the sub-group step for another 
group of the plurality of groups. 


18. The storage system of claim 16, 

\A/Ha ra in fha nrnroco/^r /c ft irth&r f^nnflrtt trad 
WllGI&fl £/ it? fJlUisGo&Ul fo /u/l//t?f UUIHiyUlGU 

to reoeat the oartitionina one oroun sfpn 

Iw 1 V|^V/Ul 1/ Iw fJ\Al I* llvl III Iw V/l Iw Ul V/Uft/ wlwJL/ 

and to repeat the for each sub-group, 
copying the sub-group step for another 
group of the plurality of groups. 


19. The storage system of claim 16, 


19. The storage system of claim 16, 
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wnGrein we proces&ur is tu finer KjOniigumu 
to, for the one sub-group of the plurality of 
subgroups, copy the sub-group to at least 
one segment on at least one of the second 
plurality of physical disks. 


Wl IGiGlil uic? piUOcfooU/ 10 lulllltsl KsUllliyUIGU 

to, for the one sub-group of the plurality of 
subgroups, copy the sub-group to at least 
one segment on at least one of the second 
plurality of physical disks. 


20. The storage system of claim 16, 
wherein the processor is coupled to 
receive I/O requests for the logical disk 
from at least one host computer, and 
wherein the processor is further configured 
to: determine one or more of the physical 
disks of the first plurality of physical disks 

CXI IU if f C7 Cfl fC/CfOl O oC/L/Wi/L/ fjl 1 y of Uuf LffOA IV 

which an I/O request corresponds; and 
perform the requested I/O to the 
determined one or more of the physical 
disks. 


20. The storage system of claim 16, 
wherein the processor is coupled to 
receive I/O requests for the logical disk 
from at least one host computer, and 
wherein the processor is further configured 
to: determine one or more of the physical 
disks of the first plurality of physical disks 

Gl IU 1//C7 Gl ICsClOl CI OC/L/U//U fJI lyOHsGI U/OrV IU 

which an I/O request corresponds; and 
perform the requested I/O to the 
determined one or more of the physical 
disks. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mehdi Namazi whose telephone number is 703-306- 
2758. The examiner can normally be reached on Monday-Friday 8:30-5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mano Padmanabhan can be reached on 703-306-2903. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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